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EFORE proceeding with my lecture, I would like to express on 
behalf of those engaged in the lighting industry, our great 
pleasure in learning from your President that by means of 

your annual ballot, you have expressed such an interest in artificial 
lighting. There is one amongst you, namely, Mr. Justus Eck, no 
doubt among others, who has devoted many years to the propagation 
of lighting knowledge and I am sure he, particularly, must be very 
satisfied to learn of the general interest which lighting possesses for 
the production engineer. During this lecture no doubt stress may 
appear to be placed upon electric lighting and I would like, therefore, 
to add that in general my remarks may be taken to apply to any form 
of artificial lighting but it is owing to my ignorance of other forms 
that I have not referred to them again during the lecture. 

When my Company was approached to suggest a lecturer to deal 
during part of an evening with the subject of factory lighting, I 
replied asking that such a subject should be given a whole evening as, 
in my opinion, it was of sufficient importance to modern production 
methods to justify separate consideration. Please allow me to 
express my appreciation of your invitation to me personally to be 
invited to talk to you about my particular interest in life. I expect 
many of you present would enjoy the opportunity to specialise in one 
particular branch of production methods. If I may be allowed to 
say so, I have always thought that an opportunity to study along 
specialised lines gives one an opportunity to evolve a sort of 
idealism out of one’s job. There is, of course, the compensating 
danger that as soon as self assumed idealism predominates over true 
logic and common sense, so soon does a general interest cease to 
exist. I hope that you will, after this talk, at least agree that I have 
tried to keep both feet on the ground and have endeavoured to look 
at my personal interest from the production engineer’s point of view. 

Please do not expect me to give you any scientific treatise on 
light, delving into the relative merits or demerits of the two schools 
of thought, those who expound the vibratory or undulating wave 
theory and those who favour the theory of energy projection by 
atomic bombardment. I think for our purpose this evening we can 
agree that light is something which allows our sense of seeing to 
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function. A very cursory study of human effort and ability will 
confirm that practically all efficient muscular and mental effort 
depends, or has depended, upon the functioning of seeing. I am sure 
we all pay our sincere respect and admiration to those who accom- 
plish so much even when bereft of sight, but our interest must be 
with those who can see. 

To secure a proper appreciation of what is required from any light 
source, we must accept that its efficiency can only be measured in 
seeing values—or the ability of light whether natural or artificial, to 
render vision possible so that a maximum of mental and physical 
effort can be exerted over a period of time without undue fatigue of 
the other senses or organs. We must all understand this standard of 
value by which light, amongst other things, must, eventually, be 
measured. If we do not keep this standard in mind, we may put an 
entirely wrong construction on the need for light or its economic 
value. An attempt to measure seeing values must take cognisance 
of human eye efficiencies. We have no definite standard of per- 
fection in the human eye, but we can, I think, assume that nature 
intended the eye to function at its best under natural daylight 
conditions, and we therefore take northern light on a cloudy day in 
summer as being a somewhat ideal natural light. 

Slight consideration will show that outdoor daylight cannot be 
obtained for modern production methods. We need shelter in our 
changeable climate and regular routine methods demand the working 
day to stretch beyond natural daylight hours through many months. 
Before discussing artificial lighting, 1 would, however, ask you to bear 
in mind the daylight intensity which is provided by many factories 
through the Northern glazed roofs and nowadays, glazed walls, and 
then endeavour to imagine what light intensity is provided by 
artificial methods. On the other hand, some older factories have 
been found to permit but a low standard of natural daylight. 
Measurement of intensities have shown as much as 60 feet candles 
adjacent to windows, but internal obstruction and other causes have 
reduced the daylight intensity to as low as one foot candle at the 
point furthest from the windows. 

May we apply a little more thought to the need for correct lighting 
for the sense of seeing to function. I do not for a moment suggest 
that natural daylight conditions on a cloudy summer day are essen- 
tial throughout the factory interior for vision to function efficiently, 
neither will you agree that any normal person can see or work in the 
dark. Therefore, between these two extremes, we should try and 
find a standard of illumination that is necessary. At this point we 
commence to encounter extreme difficulty. Firstly, human vision 
varies with each individual; and secondly, the same standard of 
vision is not necessary for different manufacturing processes. A man 
could count stationary omnibuses very efficiently with a low standard 
of illumination or poor human vision. Now start to move the buses 
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in a line before the counter—commence slowly, and still the counting 
can be done accurately, but as the speed of the buses increases, so 
will it be necessary to increase the standard of light, then will come a 
point where even super normal vision, with high intensity of light, is 
necessary if the counting is to be accurate and efficient. You know 
this if you have endeavoured to count the waggons in a train as they 
have moved across your line of vision. With the light behind you and 
shining on the waggons, such computation is possible, but with the 
sun in your eyes, or at dusk, you will find it impossible if the train is 
moving at any appreciable speed. 

The electric lamp manufacturers, known as E.L.M.A., maintain an 
advisory bureau at 15, Savoy Hill, where any of you may witness the 
simple experiment of placing a Snellen Chart, in the form of a 
cylinder, up a constant speed gramophone turntable. As the light 
intensity upon the revolving chart is increased, so does the speed 
appear to decrease, simply because the increased light enables the 
eye to transmit greater detail to the brain. I would extend, on 
behalf of E.L.M.A., a hearty welcome to any of those present to 
witness this and other demonstrations at the Lighting Service 
Bureau. At present, neither physiologists or lighting engineers have 
any definite data which can be furnished as a guide for all lighting 
requirements necessary to enable efficient vision. Most of the 
evidence available has been obtained upon the trial and error basis 
when lighting values have been measured in terms of seeing power. 
I would, however, like to impress upon you that a colossal amount of 
experiment has been carried out internationally and from the inter- 
change of results some definite confirmation of propounded theories 
does exist. During this lecture some of these confirmed theories will 
be mentioned, and I would ask you, therefore, to accept them on the 
basis of such international scientific research and proof. 

Physical and mental effort depend upon satisfactory vision, and, 
therefore, as production experts, you must accept the need for 
light—which acceptance is, of course, beyond contradiction for the 
great majority. 

Our next problem is to agree some standard of light value upon 
which to work ‘to permit vision. The full glossary of illuminating 
engineering terms requires some pages for record, so you will pardon 
me if I do not attempt a full explanation of all the known standards. 
It is only very recently that the science of illuminating engineering 
has endeavoured to interpret lighting values into seeing values. By 
this I mean, to carry the value of light right into the human eye and 
thence to measure the efficiency of the resultant physical, nervous or 
muscular reaction caused by such vision. 

For many years, all measurement of the light source has been 
expressed in terms of brightness or its light projection values in 
various angles. For commercial and industrial application, 
measurement of light has been calculated upon what is termed the 
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working plane, that is, the surface where light is required. You will 
appreciate that illuminating engineering is taking a definite step 
forward in endeavouring to value advantages of light in so far as they 
affect vision. The intensities on a given working plane are apt to be 
very much misun“erstood,as so many other factors have to be taken 
into account, and at this point it is necessary for all thoroughly to 
understand that the light falling upon an article is not necessarily a 
standard of efficiency. It is the light reflected from the article into 
the eye which enables seeing to function. It will be obvious to all 
that reflection factors, contrasts between the background and the 
object to be seen, size of object, distance from the eve and, in the 
case of movements, speed allowable for vision, must be taken into 
account when deciding the quantity or quality of light, whether 
natural or artificial, that is necessary for efficient physical and 
mechanical operations. 

A few terms are necessary at this point, and I hope 1 am not being 
too elementary in giving them to you, but it is surprising how often 
we find the elementary learning in the physics class has been for- 
gotten in more mature years. 

CANDLE PowErR.—The standard usually adopted is the light given 
from a candle of predetermined size. 

Foot CanDLE.—This is the intensity of light that falls from the 
international standard candle on a surface at a distance one foot 
from the light source. 

By these standards we measure light quantity. 

In addition, the development of artificial light sources, particu- 
larly, the electric lamp has brought with it a standard called the 
lumen which is: 

LumEn.—A lumen is the amount of light which falls on a surface 
one square foot in area placed one foot away from the international 
standard candle, and receiving an average intensity of one foot 
candle. In addition to light quantity, we also have to contend with 
the quality of light. It is well known that daylight is composed of 
various colours from red to violet—called the visible spectrum, and 
the power of objects to absorb or reflect different parts of the 
spectrum provides our sense of colour. 

I think the undulatory or wave theory of light is more easily 
understood, although some of our leading scientists, including 
Einstein, have somewhat rejected this theory of recent years. The 
complete energy wave band has now been measured and titled, but 
those waves which are visible form but a very small part of the 
complete band. They are sandwiched in between the infra red and ultra 
violet and the unit of measurement is the Angstrom unit which is of 
one hundred rnillionth of a centimetre in length. The micron is also 
sometimes used, and this is one thousandth of a millimetze in length. 
These measurements will convey to you that the science of light has 
to be very exact, even so, international standards enable measure- 
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ment which provides conclusive proof of what were many years ago 
only theories. 

1 do not think you would wish for me to take up your time 
discussing the theory of light any further, but may I refresh your 
minds on the point that light quantity, by its variation on different 
surfaces, gives us the sensation of contour. Therefore, what we call 
a shadow, which is really a lower intensity of light by comparison, is 
essential for us to determine contour. Absorption of some rays and 
reflection of others provides us with the sensation of colour. These 
two statements indicate that seeing value of light depends upon the 
light quantity and quality reflected from the object to the eye. It is 
very important to remember this point because modern research deals 
more with this phase than merely the projection of light on toa 
surface. As an example, a fairly low light value may be bearable in 
a production of light colour, whereas the same amount of light would 
be impossible upon dark surfaces. 

While the human eye is one of our most adaptable organs, there 
are certain known light conditions which are unfavourable to the 
functioning of vision. For instance, too high an intensity causes the 
eye pupil to contract, restricts vision and soon produces total 
fatigue. For example, the approach of powerful car headlights along 
a dark road. Too many adaptions from varying intensities also 
produce fatigue, therefore, any conditions where the eye has to look 
from bright into dull light and vice versa must hinder proper vision. 
Definite data is available on the speed of vision under varying light 
intensities. There are several factors to be considered when 
discussing the light required to enable a maximum speed of vision 
without undue fatigue—as before mentioned, these are, amongst 
others, the amount of light reflected from the object—the size of the 
object, distance from the eye and degree of contrast between the 
object to be seen and its background. 

When you consider that even one aspect of the many points I have 
touched upon occupied two or three hours paper reading and 
discussion at the recent International [llumination Congress held 
last year at Cambridge, you will appreciate how impossible it is for 
me to do full justice to my subject—on the other hand, I realise that, 
as production engineers, you have a right to e xpect the illuminating 
engineer to understand the technique of required lighting to promote 
efficient vision—you are more concerned with what it all means in 
terms of more efficient production. 

Most of you are conversant with the claims for adequate illumina- 
tion, namely: Increased Production; Decreased Spoilage: Fewer 
Accidents. A rather fuller explanation as to why these claims are 
made may not, perhaps, be amiss, as so often any publicity and 
advertising claims on lighting have to be restricted to a few words 
which do not carry the full story. 

Adequate lighting produces its beneficial results primarily through 
its effect upon the worker and upon working conditions. Its primary 
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result is better vision, which in turn manif2sts itself in many ways | 
as follows: | 

(1) Increases Production.—Under better illumination, the cer- ( 
tainty of seeing is increased. There is less fumbling and less groping. 
Better light increases the speed of vision, or in other words, it will | 
require less time for the eye to perceive details. The well known 
speed of vision demonstration shows how increased illumination will 
increase production. 

(2) Decreases Spoilage or Errors.—An adequate system of illumi- 
nation increases accuracy of vision and reduces the number of errors. 
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This view shows the body finishing department of Messrs. Briggs Bodies, 
Ltd., Dagenham. The 300w. Diffusers spaced on five foot centres at a height 
of 6 ft. 6 ins. above the ground give an intensity of no less than 25 foot candles 
on the passing bodies of the cars. Naturally on the body finishing line it is 
essential! that a high value of diffused, glareless light be provided, not only with 
a view to penetrating to the interiors but also that the work done may be ex- ’ 
pedited. The system of lighting shown is chosen by Briggs Bodies, Ltd., 
because, the fittings being large, the operatives do not cast shadows on their 
work, there is an entire absence of glare, the fitting is cool and hence avoids 
the projection of heat rays on to the workers’ backs, and above all satisfactory 
distribution of light is obtained. 


(3) Maintains Quality.—The increased accuracy of vision enables 
the worker to see and discriminate details. The work of inspection 
is facilitated. 

(4) Reduces Accidents——Many accidents are wholly or in part 
due to poor illumination and any improvements made in lighting are 
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bound to result in fewer accidents. By the elimination of glare, 
accidents are decreased, due to the reduction of eye strain and the 
quicker adjustment of the eye to the field of vision. Through the 
elimination of shadows, adequate illumination will enable workers to 
note danger points and obstructions. The adequate lighting of 











This illustration shows a close-up of the method employed for lighting the 
cellulose spraying booth in the factory of Briggs Bodies, Ltd. Here reflectors 
are used, spaced at intervals of 5 feet 6 ins., 2 feet above the floor and employ- 
ing 300w lamps, under which conditions they give an intensity of 60 foot 
candles on the passing bodies. The reflector used complies with the Home 
Office regulations when mounted outside the booths as shown. Glazed panels 
are provided in the booths which transmit the light but keep in the vapour. 


passage ways and stairways will reduce the stumbling and tripping 
accidents. 

(5) Increases Cheerfulness——The psychological effect of a good 
lighting system is apparent upon the workers and management of the 
plant and has been noted time and again when new installations 
supersede an old lighting system. It is known that light stimulates 
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activity while darkness tends towards a restful attitude. Light is 
associated with cheerfulness, darkness with fear and gloom. In many 
types of locations, the results of an adequate illuminated system 
cannot be measured correctly in terms of increased production or 
decreased spoilage, but there will always be found the more intangible 
results upon the attitude and mood of the working force. 

(6) Improves Supervision.—Adequate illumination enables super- 
vision on the part of the management to be greatly improved. With 
dark corners illuminated, and the work rooms always lighted at an 
adequate level of illumination, supervisors are able to increase their 
own effectiveness of instruction and stimulation. The tendency for 
workers to shirk and scowl in dark corners is decreased. 

(7) Improved Hygiene.—A well lighted lamp is associated with a 
clean shop: Darkness and dirt are cousins of the blood. In relation 
to the effect upon cleanliness, there are undoubtedly other hygienic 
effects of good lighting that the physiology and psychology of light 
have not permitted us to measure. To-day it has been found that 
flowers will grow more quickly under illumination ; that hens will 
increase their output of eggs when stimulated with a gasfilled lamp 
and an R.L.M. reflector, and other practices from various fields lead 
us to belive that even the human machine is benefited not only by 
the rays of the sun, but also by increased illumination from gasfilled 
lamps. 

(8) Reduces Fatigue.—Everyone who has driven a car on a 
summer night over a highway crowded with hundreds of cars coming 
towards them soon understands what eye fatigue due to improper 
lighting means. An adequate system installed with a view of 
eliminating dark spots and points of glare reduces fatigue. Certain 
involuntary changes take place in the eye whenever the brightness 
of the visual field is altered. Increase in brightness level decreases 
the size of the pupil, while a decrease in illumination opens up the 
eye. Whenever a worker must look back and forth from a plant 
improperly lighted, the eye must adapt itself to a difference in 
brightness causing a decrease in speed and accuracy of vision in 
addition to increased fatigue resulting from eye strain. 

(9) Makes Illumination Independent of Daylight.—A good system 
of artificial illumination gives assurance of continuous operation in 
the plant without the necessity of having to slow up at any time. 
There are cloudy days, dark days, days of rain and storm, and then 
the shortdays of autumn and winter. In a plant well lighted by 
daylight, the amount of light inside the building may drop as much 
as 90 per cent. on a cloudy day. Furthermore, even under the best 
conditions, natural daylight can be depended upon for work for only 
a relatively few months of the year, because with the exception of the 
few summer months, artificial illumination is required for some part 
or all of the day. Moreover, the variation in daylight between 
morning and dusk which effects especially the areas away from the 
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windows, makes good vision dependent upon the lighting system. 

(10) Permits Better Utilisation of Floor Space.—An adequate 
system of artificial illumination makes the arrangement of the 
machines and benches in the plant dependent of the light from the 
windows. Dark sections of departments commonly used only for 
material storage, are converted to useful spaces suitable for any 
production by adequate lighting. Greater plant output without 
expansion becomes possible and the crowding of machines and 
benches near the windows or in daylighted sections of the plant is not 
required. 

If at this point we may assume that adequate lighting is necessary, 
let us proceed to the problem of supplying the light. I cannot 
trespass upon the province of the architect whose job it is to secure 
daylight penetration into interiors. Great difficulties surround this 
task, sometimes beyond the building designers control, but it can, I 
think, be accepted that only an infinitesimal number of factories are 
able entirely to dispense with artificial light even during daylight 
hours if full use of floor space is to be obtained and efficient human 
vision to be possible. 

In our climate sunshine is the rare exception, and consequently, 
we have to use artificial lighting. Strange as it may seem, neverthe- 
less, it is a fact, apart from those present this evening many 
production executives and, may I breathe it, more directorates and 
administration managers, look upon the provision of artificial 
lighting, or even the careful cleaning of windows, rather as an 
unmitigated evil. However, there must be light. 

To procure visible radiation artificially, materials have to be 
heated—lI will mention the gaseous lamp later. In the case of electric 
lamps, a current is passed through a filament of tungsten bringing it 
to incandescence. Not all the electrical energy can be converted into 
radiant, or visible energy—in fact only a small proportion, between 
six per cent. and eight per cent. is emitted as light. The remainder is 
lost as heat. Of the energy converted into light we find the majority 
which is emitted as radiant energy is found to be mostly at the lower 
band of the visible spectrum, giving a predominance of red, orange, 
and yellow light and less than the daylight proportions of green, blue, 
and violet. An appreciation of the light quality emitted from a 
modern gasfilled lamp is necessary when dealing with what is known 
as corrected light where light colour considerably assists visibility in 
certain processes. 

Apart from the quality of light, we have also to consider the 
quantity. This is measured in lumens. The efficiency of lamps is 
usually expressed in lumens output per watt input. For vacuum 
lamps this averages 7.6 to 9.1 lumens per watt and for large gasfilled 
13.8 to 19.6 lumens per watt. From these figures it will be seen that 
higher lighting efficiency is obtained with the larger wattage gas- 
filled lamps and where other conditions allow for such lamps to be 
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employed, better results are obtained for the current consumed. 
Having realised the quality and quantity of light output from the 
source, it is necessary to ascertain the direction and intensity at 
which the light is emitted. The science of illuminating engineering 
exists upon its ability to control the emitted light so that the greatest 
amount possible may be used to assist vision. I only know of one 
contrary use and that is when a black out is required for stage 
purposes. 

At this point consideration has to be given to the employment of a 
fitting which by its contour and ability to reflect light enables a 
lighting engineer to redirect the rays emitted from the source in the 
required direction. The design and manufacture of lighting fittings 
necessitates a very complete knowledge of the laws of light. 

All materials have the ability to reflect and absorb light, and 
according to the amount of light reflected, so is a surface classed as a 
good or bad reflector, and this classification is expressed in terms of 
‘reflection factor’ which is the percentage of light reflected as 
against that received on the surface. In the case of vitreous enamel, 
an efficiency as high as 83 per cent. has been obtained, but 75 per 
cent. can be taken as a normal high efficiency. Polished silver has a 
reflection factor of 92 per cent. Reflection factors alone, however 
may be misleading when light is required for different processes, as 
there are two types of reflection to be considered, viz: direct 
reflection and diffused reflection. Polished silver would be termed a 
direct reflection, but vitrous enamel has definitely a diffusing 
reflecting surface. This ability to provide diffused reflection is 
owing to the actual surface of the reflector being a series or a mass of 
facet faces, which split up the original intensity and give you a more 
multi directional light. In addition to reflection when dealing with 
fittings incorporating glass, then transmission, reflection and 
refraction factors have to be taken into account. All glass absorb 
some amount of light and if in prism form has refracting properties 
to alter the direction of the ray. 

The contour of reflectors is also of great importance, as, naturally, 
the shape of the reflector must as far as possible prevent an 
internal baffling of light and a lower emitting efficiency. Up to 
the present we have only one range of industrial fittings covered 
by B. 8S. I. Specification, viz.; the dispersive reflector, and in 
dealing with the light output efficiency, the B. S. I. fixes a mini- 
mum of 60 per cent., but, as is well known to you, this figure is the 
lowest minimum and much higher output efficiencies are obtained 
from high class fittings, in fact, as high as 75 per cent. efficiency is 
not uncommon with the larger reflectors. In addition, output 
efficiency must always be measured in relation to the direction at 
which the light is emitted, whether the direction is useful or other- 
wise, and for this purpose the measured amount of light projected 
at angles of 60 degrees from the vertical, is a much more useful 
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figure for usable efficiency than the total output of the fitting which 
will include light often emitted at useless angles. 

In addition to the lighting properties of the fitting to be employed, 
the electrical and mechanical features cannot be overlooked, es- 
pecially when due consideration is given to maintenance and life. 
On the electrical side it is important to remember the Home Office 
regulations regarding providing skirts on the holders to prevent 
shock when lamping or unlamping, especially with screwed cap 
holders when the outside of the cap forms one electrical contact. 
The mechanical side of fitting construction is largely the fittings 
maker’s job, who must, of course, turn out the finished fitting with 
a satisfactory contour as an average production. When it is 
remembered that the vitreous enamelling process entails bringing 
the metal up to the temperature of 1,750 ° F., and cooling off three 
times, and in the case of one-piece reflectors necessitates as many 
as 17 different press operations on the one blank, it will be obvious 
stresses and strains must be understood, as an alteration of even 
2° or 3° in the finished fitting from a predetermined contour will 
make a considerable difference to the lighting efficiency of the 
fitting. There are many types of fittings available, but as lighting 
will eventually be measured in terms of increased seeing power, so 
must fittings be judged according to their efficiency in providing 
illumination. 

It would not be out of place, I think, to stress strongiy at this 
point the need for keeping both lamps and fittings clean. An 
accumulation of dirt on the iamp and fitting will lower its efficiency 
by at least 30 per cent., and a dirt accumulation on the lamp alone 
can absorb up to 18 per cent. of the light from the lamp. The 
choice of fittings and their installation should, therefore, be made 
with a view to providing for facility for constant cleaning. 

When dealing with light factors, it is important to remember that 
it is practically impossible to judge differences in light intensities by 
means of the human eye alone. In fact, I doubt very much whether 
those present this evening could differentiate between an intensity 
of 12 and 15 foot candles. There are available, however, several 
types of small portable photometers by means of which intensities 
can be measured, and I think every up-to-date works should 
possess such a testing instrument so as to ensure proper up-keep 
and maintenance of their lighting installation, and to see that 
satisfactory provision of artificial light is given where it is required, 
especially during such times when machine alterations or installa- 
tions are made which may affect the lighting efficiency secured from 
the original installation. 

It will, I think, be most helpful to you if I endeavour to look at 
the problem of what is really an ideal artificial lighting installation. 
As I have endeavoured to show, varying factors will largely 
influence both the light quantity and light quality to be employed. 
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Omitting for the moment the question of corrected light (which 
term is used for the absorption of the excess red and yellow rays so 
that the emitted light more nearly approximates daylight quality) 
we have to consider two other forms of lighting calleddire+t lighting 
and diffused lighting. Direct lighting is obtained where some 
appreciable portion of the light emitted from the lamp reaches the 
working plane without passing through any intermediary or without 
being reflected by the fitting. In the case of the open dispersive type 
fittings so often used in factory installations practically 40 per 





This illustration shows one class of operation where the use of artificial 
daylight is essential for rapid colour discrimination by employees. The view 
is of the picking belt at the Biddulph Colliery, where 200w Daylight reflectors 
spaced on 4 feet centres, 5 feet above the moving belt, give 12 foot candles on 
the working plane. Employees working under this lignting have to differen- 
tiate clearly by colour and appearance between the coal and foreign matter 
which is passing before them. Naturally as the rate of travel is uniform and 
fairly rapid, any foreign matter overlooked by the picker goes on to the con- 
sumer, hence the need for adequate and efficient artificial daylight lighting. 


cent. of the light reaching the working plane comes direct from the 
lamp. Diffused light is generally obtained by enclosing the lamp 
in some form of diffusing glassware and thence directing the rays 
by means of a specially designed reflector. The benefit of diffused 
light is obtained by having a light source of a much lower surface 
brightness, although, of course, barring the absorption of the 
diffusing medium, the total light flux emitted is equal to that given 
out by the lamp. A light source possessing a lower surface bright- 
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ness spread over a larger area provides a softer light and less hard 
shadows, and is particularly desirable where there is any fear of 
reflected glare, which is the brightness of the lamp being reflected 
back in the operative’s eye from shining metalware or other articles 
in production. While there are still installations where direct light 
is preferable, such as working of processes requiring sharp definition 
of contour, nevertheless, the diffused lighting system is now looked 
upon as being more up-to-date in practice. 

Having decided on the type of light to be used, then it is necessary 








A view of two large presses at the premises of Messrs. Morris Radiators, Ltd. 
The general lighting here is obtained by Biflectors, the high intensity supple- 
mentary se on the large presses is achieved by means of Intensolux 
reflectors using 200w lamps. As will be appreciated the illumination of large 
presses is one that calls for considerable thought. General lighting is satis- 
factory in that it provides i!lumination for general purposes, but when we 
come to the actual bed plates of the Presses caeiaa ean it is impossible for 
general illumination to supply an ad tary lighting 
fittings are therefore employed, Two Intensolux eudtectore are shown on the 
wall directing their beams towards the presses, and as will be seen the light- 
ing on these presses is of a very high order. 





for computation to be made as to the intensities of light to be 
provided, and for this purpose various firms of illuminating engineers 
publish tables of recommended intensities which in some cases may be 
as low as three foot candles in the case of soaking pits or furnace 
rooms, and as high as 50 foot candles for fine instrument manufacture. 
General press shops working on average sized materials should be 
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furnished with an intensity of 10 foot candles. The design of the 
building, available mounting height, and fixing points, will decide the 
wattage lamps to be used, but as has already been pointed out in this 
lecture, it is advisable to use the larger wattage lamps on account of 
their much higher efficiency, and surely from a light emitting stand- 
point it must be remembered that the lower voltage lamps have a 
higher lumen output per watt for given wattages than do the higher 
voltage lamps. The data provided by manufacturers governing 
spacing and height of fittings is worked upon a formula so as to 
provide as near as possible an even distribution of light in that where 
illumination from a fitting tends to fall off, then the extra to bring up 
the general average will be provided by the next adjacent fittings. 

All lighting installations are also planned bearing in mind what is 
known as a co-efficient of utilisation. This factor takes into account 
the reflection properties of the walls and ceilings, number of units, 
and general expectation of depreciation from the lamp or fittings in 
between cleaning periods. This co-efficient is used so that adequate 
illumination may be provided not only in the new installation but 
throughout its useful life. It is hoped that this short explanation 
will convey the desirability of working backwards from the eye to the 
object to be seen when designing a lighting installation. In addition 
to the standard forms of lighting already discussed, we have, of 
course, to consider where certain processes can be seen better by 
means of corrected light. It is well known that in detecting flaws in 
metal and working on different coloured articles, it is desirable to 
have a nearer approximation to daylight quality and it must also be 
understood that in the case of corrected light the efficiency of vision 
is not entirely dependent upon a foot candle intensity. 

So far I have dealt with the general lighting system, but it must be 
acknowledged that for some processes it is necessary to have extra 
individual illumination. This can be provided by means of special 
fittings concentrating the light on a definite area. In the case of 
individual boosting lights, some focusing feature and movable 
bracket is often essential, but in the case of general lighting units, I 
donot recommend any focusing feature, as the fittings manufacturer 
should design his fitting for general use and not rely upon individual 
centring. It would, however, be useful if, during the discussion, 
those present would express their personal opinions on the question 
of focusing arrangements for general lighting units. 

I am sure you would not wish me to deal with electric lamps, but I 
feel I must mention the importance of providing correct pressure at 
the lampholder terminals. For every one per cent. plus or minus of 
the terminal voltage from the declared voltage, there is a resultant 
plus or minus of four per cent. in the illumination provided by the 
lamp. This does not mean that over running lamps is advisable, as 
the chief lamp makers have fixed an economic light output on their 
lamp bearing in mind hours of burning, etc., and it is advisable, 
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therefore, to secure lamps for the rate of voltage. 

In conclusion I would like very hurriedly to deal with the econo- 
mics of providing adequate lighting. In my opinion it is possible to 
provide an efficient installation of artificial lighting at a cost of not 
more than two per cent.of the annual wage ' bill in any average sized 
factory. ‘This cost to include depreciation, upkeep, electricity and 
lamp costs, etc. 

We have some definite information provided by the Industrial 
Fatigue Research Board showing the benefits of adequate lighting in 
the printing industry, where under an intensity of two foot candles, 
there was a loss of 25 per cent. in output and 100 per cent. increase in 
errors when compared with daylight conditions and daylight output, 
and freedom from errors was not achieved until an intensity of 20 
foot candles was provided. 

International confirmation enables confidence to be placed in 
figures such as the following :— 


INCREASE IN PRODUCTION DUE TO IMPROVED LIGHTING. 








Original Increase ir | Lighting 
Intensity | Intensity |Productio:} Cost in 
Class of Work. in under under per cent. 
Foot- Improved | Improved | of Wages 
Candles. Scheme. | Scheme. Bill. 
p.c. p.c. 
Heavy Steel Machines .. 3 11.5 10 1.2 
Carburetter Assembly .. 2.1 12.3 12 0.9 
Pulley Finishing 0.2 4.8 35 5 
Jute Spinning .. ora 1.5 9.0 17 2.1 
Semi-Automatic Buffing 
small parts .. \ 3.8 11.4 8.5 1.8 
Manufacturing Gas and 
Electric Irons. . 0.7 13.5 12.2 2.5 























When such increases in production can be obtained at a low 
expense, surely all must agree that light can be used as a productive 
tool, and yet the large majority of installations must, by their 
inadequacy and obsolete equipment, be a definite brake upon a 
possible efficiency from the factory operative. 

GasrEous Lamp. 

I promised to refer to the new development advertised and 
technically reported recently. The gaseous lamp produces light by 
means of ionization and not by temperature, it is therefore commonly 
referred to as a cold light. The light quality emitted from the 
gaseous discharge tube is termed monochromatic in quality, as the 
colour is of one part only of the visible spectrum. Recent develop- 
ments have produced lamps working on normal high voltage but the 
emitted light quality cannot be considered satisfactory for factory 
or works lighting. 

(Mr. Iliffe at the conclusion of his address showed a selection of 
lantern slides of up-to-date installations). 
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Discussion. 


Mr. ANDERSON: As a fellow member of the industry, I would 
like to express my appreciation of what Mr. Iliffe has told us. I 
realise that Factory Lighting is an extremely important side of 
lighting, and while we have many forms to deal with I can say that 
this is quite the hardest side to lecture on. Mr. Iliffe raised one or 
two important and interesting points. I would comment on his 
asking you to give your opinion on whether you thought the fixed 
or movable focus was the more desirable type. As he previously 
told you, the loss of efficiency due to heat in a lamp is something 
extremely large, and when you realise how little light you get for 
the amount of energency expended, and also realise how much light 
you can lose through the lamp filament not being in the correct 
focal position, I anticipate that your opinions will be the same. 
Some people get to know just a small amount about illuminating 
engineering and become conversant with the term “ foot candle,” 
and are rather apt to rate everything in the “ foot candle ”’ category. 
A certain architect, with whom I had occasion to deal, once accused 
me of having foot and candle disease; I certainly saw what he 
meant. The foot candle is just a unit for expressing the intensity 
of an installation and that is all. In the case of Finishing Shops 
where specular reflection has to be entirely eliminated, the efficiency 
of an installation cannot be rated by the resultant foot-candle 
intensity, as a diffused light is essential ; and though one may con- 
sume more current, and receive a larger bill, one is amply rewarded 
by the improved working facilities and increas:d output. 

Mr. Iuire: I would like to emphasize that I do not wish to put 
forward the foot candle to give you foot candle disease : I wish to 
try to emphasize that illuminating engineering to-day has tried to 
measure its efficiency with seeing power, and I think that in the 
course of a year or two, foot candles will be a thing of the illumin- 
ating engineer, and that you will measure your lighting ii another 
form. 

I promised, at the conclusion of my talk, to touch upon the 
gaseous lamp, and I do not want any of my audience to think that 
I have dodged the wicket. As you know, there is a gaseous lamp. 
You have the Neon tube lighting, the Neon lamp, and now there is 
announced the gaseous lamp which gives a high lighting efficiency 
and is being used in thiscountry and in Holland for experimental 
street lighting. Many engineers may be wondering how soon it 
will be before we have to scrap our existing Tungsten filament 
lamps and change over to the gaseous lamp. This is a question 
that I would like someone to answer for me. We are still a long 
way from producing a gaseous lamp that would be interesting to 
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you to provide seeing power inside your homes or inside the factor- 
ies. In daylight you get a merging-in from the different colours, 
from red up to violet, and obtain a white light. In the same way 
with other forms of artificial light produced by temperature means, 
you get a merging-in of the wave bands and obtain a somewhat 
comfortable light. At present, the gaseous lamp is monochro- 
matic, emitting light of only one colour. We all wish for the 
development of lighting, but I would ask you for the moment to 
discard the use of the gaseous lamp in its present form for general 
illumination. Whether it may be improved to-morrow or in five 
years’ time I cannot tell you—they are working on it, but how soon 
they will be successful I do not know. 

Mr. DaMAnT: I would ask whether there may not be cases 
where monochromatic light referred to may have special applica- 
tions, like picking out flaws in metal. 

Mr. IuirFe: It is quite likely, although the gaseous lamp is not 
at such a state of development that it has yet been proved practical. 
Whether that will come or whether X-ray testing will take the 
place of all forms of light testing, I cannot say. There is a general 
swing of the pendulum to X-ray testing rather than light testing— 
that is, not relying upon the human eye but upon the machine. 
I see no reason why Mr. Damant’s point should not be achieved, 
but I cannot imagine at the moment any type of testing (although 
there must be some which are beyond my knowledge) where the 
monochromatic light would be preferable. If he knows any particu- 
lar processes where this gaseous type of light is useful, I am sure you 
would like to hear of them. 

Mr. Ferauson (Member of Council): Mr. Iliffe referred to the 
Electric Light Manufacturers’ Association Exhibition at Savoy 
Place. I would ask if he has considered for the purpose of lighting 
factories, panel lighting from ceilings and walls, because I think 
that would be more efficient than the ordinary lighting. 


Mr. ItirFE: We have to consider it. I am sorry that I have not 
a slide here, but in the case of the Distillers Company the explosive 
nature of the gases prohibited the use of any type of internal light- 
ing, and in that case we had to light through the windows. Our 
experience of panel lighting shows that the actual expenditure of 
watts to get the same illumination is very much increased. Whether 
we shall by some other means get the projection more efficient I 
do not know, but nothing would please us better than more nearly 
toapproximate daylight conditions. There are many cases of panel light- 
ing and ceiling lighting for decorative and commercial use, but I donot 
think we have any case where we could put it forward as an efficient 
industrial lighting job and compensate for the extra expense which 
must be incurred. A reasonable light efficiency is obtained by 
drop pendants or by unit lighting straight up to the ceiling and I 
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cannot really see why we should go in for panel lighting, wall 
lighting, ceiling lighting or window lighting except in very special 
cases. In addition, you would have tremendous difficulty in 
applying such a system to any existing factory and it is the existing 
factories that call for modification of lighting systems much more 
than the new factories. 

Mr. CoHeN: May I ask what importance may be attached to 
the colouring of the surroundings, such as walls, machinery, etc., 
both from a daylight point of view and from artificial lighting ? 

Mr. IuirrE: From a daylight point of view in a modern factory | 
you would have a beneficial psychological effect by having colour, 
but you would have more natural light penetration than would 
perhaps be necessary for vision to function efficiently. That is not 
so in the case of artificial light. In this you have to use every 
pennyworth you get. Every colour has a certain reflection factor 
—going up from the dark colours to the light you get a big difference 
in the reflection factor—from 40 up to 92. If you can paint your 
walls, ceilings, machinery in light tones and have your floors as 
light as practical, you would get reflected light, whereas if you have 
them dark, the light would be absorbed. You must always re- 
member that contrast between the object to be seen and the back- 
ground is important. 

Mr. WEATHERLEY (Member of Council): I should like to ask a 
question regarding fixed and adjustable lights. Perhaps the reply 
may determine just which is the better. Since there are varying 
conditions in a factory, some having chemical vapours and so on 
and it is not possible to be cleaning lamps every five minutes, the 
question arises of minimising the effects of the dirt, and it would be 
interesting to learn whether adjusting the lamp in the reflector has 
any bearing on this. Would it affect reflection if you could adjust 
the lamp differently when it was dirty, and when it was clean ? 

Mr. IuirrE: The question of altering your focus and what effect 
it would have on the light depends very largely upon the design of 
your reflector. Assuming that a reflector is designed correctly 
there is at a certain focal position of the lamp the least amount cf 
baffled light not coming out of the reflector. If you raise the lamp 
in that fitting, it is obvious that you may get a much greater baffle 
of light going on, but at the same time what light does come out 
would have a higher magnification factor immediately under it. 
I want to stress that poiat. A correctly designed reflector should 
give you the greatest amount of light emitted from it at its proper 
focal point. Change this and you might increase the intensity just 
under the fitting but you would lose in output of light. It would 
not effect at all the bettering of a dirty fitting. 

Mr. WEATHERLEY: Would any difference arise in the ball- 
shaped globe or the pear-shape ? 
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Mr. IuirFe: The only difference that arises is from the shape of 
the filament. The point I raised was that in the fitting there is a 
definite focal point yet the lamps vary. My school of thought says 
that we will make a fitting with fixed focus that will give you best 
results with lamps of mean focal length. The other school of thought 
says that if you give the user a slight adjustable feature on the lamp, 
he will be able to get the best out of the fitting. Our reply is that the 
maintenance man would not do that for you; he would probably 
give you the worst position rather than the best. 

Mr. Buckie: I would like to ask Mr. [liffe’s opinion with regard 
to the focusing. I feel that general lighting should be focused by the 
manufacturer, but small intensive lights on machines are sometimes 
best left to the man who is going to use them because he is often very 
skilled in his particular work and knows how to get the best light. 


Mr. IuirFE: On many auxiliary lights a focusing feature is 
necessary, sometimes a focusing feature of the filament in the 
reflector, and with others an adjustable feature by means of movable 
brackets and arms, or a combination of both so that the man can get 
the light round where he wants it. All auxiliary lights with polished 
reflectors are better for a focusing feature. 


Mr. GROOMBRIDGE (Member of Council): Have you ever found 
an advantage to change the colour of the globe according to the 
product worked on ? 


Mr. Iuirre: A definite advantage has been found in many 
instances. The most practical and most widely used is changing to 
the blue globe, but it has been found advisable to adopt the colour- 
sprayed lamp on a few types of production. The last we had was 
meat testing. In order to tell meat condition by the colour, it was 
found that 12 per cent. amber lights showed up the impurities to the 
inspectors much better than 100 per cent. uncorrected light. It is 
likely that there are many cases where some colour correction is 
necessary and any illuminating engineer should give his attention to 
this point. I think you would find that it would come down to trial 
or error, testing out colours with your operatives and selecting the 
best light for a particular type of production. There is a danger you 
must bear in mind—the same danger applies to daylight blue lamps. 
With coloured lamps there is a variation factor, and if you have a 
large room to light where it is definitely found necessary to have 
some form of light correction, it would be preferable to have 
permanent coloured screens rather than rely upon sprayed lamps. 
With sprayed lamps you get a difference in batches of lamps as to 
colour, whereas with good glass you could have an ordinary clear 
lamp inside the fitting and be sure of having constant colour 
correction. 


Mr. GROOMBRIDGE: Have you experienced any danger at all in 
colour of walls ? 
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Mr. ILiFFE: We can tell you definitely that different colours 
assist or otherwise your factory production, but we have not an 
installation that I can call to mind where the colour of the wall has 
been judged according to its colour content and colour reflection 
factor in comparison with the work to be done. We have many 
cases where the walls are coloured purely from a reflection factor to 
get the highest efficiency from the light, but there must be cases in 
this country and abroad where that has been thought out, and I 
would not be surprised if the American “ yellow factory ’’ has been 
designed for its colour properties in relation to production. 

Mr. OaKLEy: Our lecturer has given us a very interesting talk 
upon Factory Lighting. He has, however, given us rather little 
information of the various daylight lamps which are now on the 
market, several of these being suitable for use on specified jobs in 
most factories. I would like to ask Mr. Iliffe if he would explain to us 
the particular daylight lamps he showed us installed over the 
machines in the Colour Department of a factory. Were they naked 
or shielded light ? I mean, was the light of the electric bulb falling 
direct on to the work or was it made to pass first through a plain or 
tinted glass shield ? Then again, I would ask whether he has met in 
his experience of the lighting of colour factories, particularly where 
colour values play an important part, the possibilities of artificial 
daylight ? I have had considerable experience with daylight fittings 
designed to give the same relative intensities as natural daylight 
throughout the visible spectrum, with all the advantages of indirect 
lighting. These units incorporate a metal shade somewhat like the 
large reflectors illustrated to us during the lecture. There are several 
other units made from various type reflectors all treated on the 
inside similar to the ‘‘ Daylight ’’ unit, but differ in that the light 
produced is approximate and not absolute Northlight. The ordinary 
lighting effects which Mr. Iliffe has described to us to-night give an 
approximation of daylight, but in many industries, including 
engineering, it is often desirable and necessary to have the illumina- 
tion of certain sections or departments of works as near daylight as 
possible. There are occasions when you have to give close inspection 
to various component parts ; for defects and finishes, etc. ; again in 
the machining of fine threads ; fine grinding operations also on fine 
assembly units and on assembly benches such as found in many of 
the electrical and mechanical engineering trades, where it is most 
necessary to have the standard light as near daylight as possible. 
Accurate “‘ Daylight Lamps ”’ in the past have been too expensive 
for anything approaching general use. However, it is now possible 
to secure “ Corrective Reflectors ’’ of the patterns our lecturer has 
shown us which give the maximum light from the lamp. Mr. Iliffe 
mentioned the advantage of glass under reflectors over the pig- 
mented open type reflectors. I would say that I have had occasion 
to visit factories during recent years where the ‘“ Daylight Glass 
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Reflectors ’’ were used and repeatedly found that breakage of the 
tinted glass had occurred from time to time, and when the glass had 
been replaced by the makers, it had invariably given different 
reproduction of light. The chief drawback to a more general use of 
artificial daylight is, I believe, due to the fact that you use an enor- 
mous amount of wattage, something like 20 times more than is 
necessary to produce the equivalent intensity of uncorrected light. 
There are other types of reflectors which use no more wattage than 
usual, but give a corrected light, almost daylight on the job, and are 
a useful form of lighting. 

Mr. Iliffe also mentioned the diffused lighting, which illuminates 
the whole department or floor, against the local or spot lighting. 
I would ask whether he has occasion to turn down the spot light idea 
over individual machines. Has it been discussed on the point of cost 
or inconvenience ? I am in favour of the spot light over machines in 
modern engineering works, especially where operators and sections 
of departments are called upon to work longer hours than others, or 
where the particular work calls for close attention by the operators. 
I believe that we might have in our factories in the days to come a 
little purer light than was possible when the subject of factory 
lighting was much less understood than it is to-day. 

Mr. ItirFe: I have tried to deal with types of lighting, including 
corrected light. The daylight unit which Mr. Oakley mentioned is, 
of course, very well known, and I would prefer not to discuss the 
pros and cons of a pigmented unit. There is much to be said for 
a daylight unit. The principle of lighting with corrected light as 
against uncorrected light is another matter altogether. 

There is some complaint amongst operatives that with partially 
corrected light there is a depressing psychological effect, the reason 
being that with corrected light you do not need the same intensity 
of illumination to accomplish the same seeing power. In work on 
different metals, in fine threadwork, you can do with lower intensity 
if you are measurig intensity as we measure it to-day. It is likely 
that with corrected light an intensity of six foot candles would 
produce to you the same seeing power as 10 foot candles of un- 
corrected light. I do not think there is any harm physiologically 
to the eye itself by having a preponderance of the red rays such as 
you get from an ordinary light. I endorse all Mr. Oakley has said, 
but with lower intensity your operatives are apt to have a depressed 
psychological reaction to that form of light. If you give them the 
amount of light which they have been used to on an ordinary foot 
candle intensity, then in many processes I doubt whether you 
could justify the extra expense, but in some processes, such as silk 
stocking inspection, corrected light is essential. 

As regards local light, which Mr. Oakley touched on, I entirely 
disagree with lighting to a very high intensity a base plate or press 
tool or milling plate, or whatever it is, and leaving that one bright 
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spot for a man to work on and putting all the other lights out. It 
is like glaring headlights. Your vision functions efficiently by not 
having too great a contrast, and if it is desirable to work one section 
of the shop you should work one section of your lights. 

Mr. Oakey: Mr. Iliffe mentioned about the weakness of the 
light in use and that of the difficulty many of the operators ex- 
perienced of adapting their eyes to the change from the ordinary 
light to the artificial daylig:t. [I would say that where firms are 
bent on having daylight, they are prepared to train operators to 
get used to that light and where this has been done they have 
found that work has improved and fatigue due largely to eye 
strain -considerably reduced. 

Mr. Fenton-Hurst: Mr. Iliffe spoke of the vision of seeing and 
of the speed of passing objects. I take it that such may be akin 
to such matters as revolving spindles, and then I gather that in 
certain operations you would not rule out entirely the introduction 
of local lighting for specific operations. It rather occurs to me as 
a production engineer, and to-day something of a_ technical 
journalist, that many people may be fogged as to what is really and 
truly a unit system of factory lighting. Should we or not go in for 
a unit system or should we take a main system of factory lighting 
augmented at the will of each operative by the special form of 
group lighting he needs for his machine ? 

Mr. IvirFe: I mentioned speed of vision to try and bring out 
the feature that the amount of light falling on the object and being 
reflected back into the eye does control the speed of vision. There 
is no doubt that there is a definite connection between the speed of 
vision and the amount of light that enters the eye. Generally 
speaking, a general lighting scheme of good diffused light would 
satisfy any type of production. The intensity of the scheme 
depends upon the colour of the work going on, the fineness of the 
work, and speed. You may have to go to 15, 17 or 25 foot candles. 
On the other hand, the nature of your work may be such that no 
economic improvement is obtained by going above 8 or 10 foot 
sandles. Once you have general lighting all over, you can then 
install auxiliary lights, but not entirely at the wish of the operative. 
Whatever change is made in lighting there is bound to be a trans- 
ition period. Be assured that whatever is done is scientifically 
better than you have had previously. In the matter of the colour 
question, I do think that where a man is working on piece-work he 
should have a say in this matter. But remember that the majority 
of men are somewhat colour blind. 


Mr. Buckte: I would refer back to reflective surfaces. We have 
found it definitely very dangerous to rely on any such form of 
reflection (light paint or distemper) due to the fact that such 
surfaces do not remain constant. People would far rather clean 
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Mr. Iliffe’s reflector than they would have the walls and ceilings 
repainted. 

Mr. ItiFFE: Of course everything changes, the lamp changes 
and the reflector changes. Fatigue goes on in colour as well as 
mechanical strength. I would not rely on the colour of the wall, 
but get your walls as light as you can because reflection of light 
depends upon the colour of your walls, and to utili e the light you 
are providing, have your walls as light as is practical. Some form 
of neutral tint on the light side is very good if you do not like to 
go the whole way and have white: a matt surface is preferable, 
although you may get greater adherence of dirt requiring more 
cleaning, but these things are worth while if you will only take the 
trouble to see that you have the light to reflect. 


Mr. ANDERSON : It may be of interest for members to know that 
I was recently reading an International Report on colour cor:ection 
where is described a gaseous lamp in tube form, which claims to 
have a true and complete colour correction very far in advance of 
the general methods employed to-day. As you know, the various 
colours of these tubes are caused by the quality of the gas inside 
them, and there is now a gas which can be produced commercially 
which gives colour correction of the north sky quality, which is 
very much more accurate than the gasfilled lamps or any other 
method known at the present moment. I would point out that this 
daylight tube is now being manufactured entirely from British 
materials in this country, and colour charts are available showing 
the spectral qualities of this light. 


Mr. Ferauson: I am disappointed that the question of fixed 
and movable lights has not come more to the front. I was interested 
in the particular point Mr. Iliffe raised in connection with the glare 
in men’s eyes. If you have a fixed light you cannot expect to have 
always the same operator on the same machine ; it must, therefore, 
be more beneficial to have a movable light. Do lighting specialists 
co-operate sufficiently with machine-tool manufacturers with a 
view to having some better means of illumination when a man is 
engaged on, shall we say, a long boring operation? I have fre- 
quently been engaged on long boring operations when one has had 
to bring the light down almost inside the bore. In such cases, 
could we have some means of illumination where the light could be 
obtained from some part of the machine, say an illuminated face- 
plate ? 

Mr. ILirFE: We realise that the men may be all different heights. 
Therefore we make some standard, and the standard is 15 degrees 
up on the normal line of vision. I agree that it is possible for a man 
to see the filament, especially if he goes underneath and looks up, 
but the thing is to keep the line of lights out of all the operatives’ 
eyes rather than to keep one light out of one operative’s eye. I do 
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not think the focal point would have much to do with that: if he 
adjusted it for himself he might be putting it just as wrong for 
everybody else. 

Dealing with co-operation between lighting specialists and 
machine-tool manufacturers. We have experimented ; we did at 
Morris Motors on cylinder bores, and we have co-operated exten- 
sively with the boot and hosiery machine people. You gentlemen 
could help us by asking your suppliers of machine tools whether 
they will co-operate with the lighting specialists, whether gas or 
electricity. 

Mr. DormMeER: Factory Lighting has been a most interesting 
subject; but I am somewhat surprised that nothing has been 
mentioned about high-pressure gas, surely this is worth mention. 
It is easy to install, efficient, and in many cases, especially for 
outside lighting, is used in preference to other forms of lighting. 

I have much pleasure in asking those present to pass a hearty 
vote of thanks to Mr. Iliffe for his excellent paper. 
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ELEVENTH ANNUAL GENERAL 
MEETING. 


¢ ye eleventh annual general meeting of the Institution was 
held at the Holborn Restaurant, London, on Friday, 
21st October, 1932, at 6-30 p.m., Sir Herbert Austin, K.B.E. 
President, in the Chair. 

Mr. R. Hazueton, General Secretary, read the notice convening 
the meeting, and after the minutes of the previous annual general 
meeting had been confirmed and signed, the General Secretary 
presented a report on the result of the annual elections to the 
Council, for 1932-33. 

Mr. 8. Cartton SmitH (Chairman of Council), proposed the 
adoption of the annual report, which was seconded and carried 
unanimously. 

Mr. R. H. Hutcuinson (Chairman of the Finance and Develop- 
ment Committee), in proposing the adoption of the Annual Accounts, 
said : Mr. President and Gentlemen: There are one or two points I 
would like to mention. One is in regard to the Income and 
Expenditure account. This is very carefully budgeted for at the 
beginning of each year by the Finance Committee. I referred to the 
close result of our expenditure to the budget last year, at the annual 
general meeting, and I feel justified in referring to a similar close 
result this year. Administrative expenses at £1,138 5s. 1d. came to 
within £3 of our budgeted estimate. On the other side of the 
accounts our subscription income is within £18 of our budgeted 
estimated income, and the surplus on the Journal is better than the 
budgeted estimate by just £9. That, I think is very satisfactory, 
because while you can control expenditure you cannot always control 
income. 

You will note that for the year there has been a surplus of £142. 
That was £42 more than we budgeted for, but that is not really such 
a heinous crime as it sounds, for the whole of that £42 was the result 
of very definite economies which were effected during the year. 
Your General Secretary, who is showing a decided mechanical turn 
of mind, suddenly thought he would like to have a printing machine 
to play about with. He stands and watches it with admiring eyes ! 
But it is justified because, as a matter of fact, it has saved us a very 
large sum during the year. The printing department at headquarters 
is now doing practically all the printing for the Sections and a great 
deal for headquarters. I feel that one is rather patting oneself 
on the back in saying this, but I must tell you that it is mainly the 
work of our Committee, assisted by our mechanically-minded 
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Secretary. I have said enough to show you that the finances of your 
Institution are not left to chance—they are very carefully looked 
after. We meet every month, and probe into every penny of 
expenditure. I have much pleasure in proposing the adoption of the 
accounts. 

The resolution was seconded by Mr. W. Pudge and carried 
unanimously. 

In proposing the re-election of the auditors, Messrs. C. H. Appleby 
& Co., Mr. E W. Hancock said : It has been my privilege as retiring 
Chairman of Council, to hold that office for two years, the first year 
under the presidency of Mr. Tom Thornycroft, and the second year 
under you, Sir. I would like to wish my successor, Mr. Carlton Smith, 
the very greatest success. 

The resolution was seconded by Mr. Hannay and carried 
unanimously. 

Sik HeeBert Austin: The last item is a vote of thanks to the 
lecturers of 1931/32, and honorary secretaries of local sections. 
I should like to call on Mr. G. H. Hales, London Section President, 
to propose that vote of thanks. 

Mr. Haves: I think everyone appreciates the work done by our 
lecturers and Section Hon. Secretaries, and I formally propose a 
vote of thanks to them for their valuable services. 

Mr. Gkoo uBRIDGE seconded the resolution, which was carried 
unanimously. 

The meeting then concluded. 
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NINTH ANNUAL DINNER OF THE 
INSTITUTION. 


"Ti ninth Annual Dinner of the Institution was held at the 
Holborn Restaurant, London, on Friday, 21st October, 1932. 
Sir Herbert Austin, K.B.E. (President), was in the Chair, 
and there was a large attendance of members and visitors. 

The toast of “ His Majesty the King ” was duly honoured. 

Lr.-Cou. J. D. K. Restier, O.B.E. (President, Institution of 
Engineers-in-Charge), said :—I have a very pleasant duty to-night 
to propose the toast of the Institution of Production Engineers, 
coupled with the name of Sir Herbert Austin, President. I cannot 
think why your Secretary selected me to propose the toast, because 
your Institution stands first and last and all the time for efficiency, 
which means selecting the right tool for the work. I am quite the 
wrong tool for this work. I am not a bad engineer, but I am a 
remarkably bad after-dinner speaker. To ask me to make a speech 
is as bad as using a pneumatic road drill to make a hole in the frame 
of a chronometer. Someone once said that my only claim to 
making a speech was that I had a loud voice, but that is no good, 
as it is like saying that you can tell the power of a motor car by the 
noise of its exhaust. To be serious, this Institution deals with an 
important National problem, that is to say, how to produce the 
best material at the lowest price—in other words, efficiency. The 
Works Manager all day and every day has to satisfy himself that, 
to meet the continually changing conditions, he has the most suit- 
able tools and that they are laid out in the most suitable way, and 
that the progress of the work through the shops follows the right 
course. I am very pleased to hear from your Secretary that you 
have started examinations to encourage the young men to learn as 
much about production problems as is possible, in a scientific 
manner. To my mind all Production Engineers should have a 
good working knowledge of cost accounting and, in fact, the cost 
accountant should be your useful servant and not your master. 

There is great misunderstanding about production work. As 
soon as people hear the word production they jump to the con- 
clusion that mass production is meant. Now, every bit as much 
care is required to produce say one stern frame of a battleship as 
to produce 10 million of Sir Herbert’s baby cars. Sir Herbert may 
not remember that I met him some 14 years ago, when I was Chief 
Mechanical and Electrical Engineer to the Royal Air Force. He 
struck me at the time as being the last word in production efficiency. 
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In those days we had to make sure that very large numbers of 
generating plants were produced in very short time. On the 
occasion to which I refer, we had to settle the arrangements to be 
made to deliver some hundreds of sets. Sir Herbert was only in 
my office a very few minutes when all arrangements were made, 
and I remember at the time thinking of the famous saying of Sir 
John Fisher, who was First Lord at the Admiralty. He said, 
‘“‘ When you go to see a business man on business in business hours, 
do your business and go about your business.”’ 

We hear a lot in these days of financial stringency about re- 
ducing the cost of production. What is really meant is reducing 
the selling costs. In other words, the poor over-worked Works 
Manager is continually using every effort to reduce the works costs, 
but he has no control over tlie costs of the roll top desks, turkey 
carpets, first-class fares and hotel expenses, etc. Now, to my mind, 
the sales and distribution costs are of every bit as much importance 
to inductry as the works produstion costs. It is no use the Works 
Manager trying to reduce the cost of production of an article by 
one-eighth of a penny if the sales organization is going to put 5/- 
on at the other end. 

I always view with the greatest suspicion the type of organiza- 
tion in which, when you go into the works, you are met by a smart 
commissionaire who takes you to a beautifully furnished waiting 
room and after wasting a few minutes you are taken along corri- 
dors beautifully furnished, to the Secretary, sitting in a beautiful 
room, and after a few minutes delightful conversation you are told 
that the Manaving Director would very much like to have a word 
with you. After wasting a few more minutes you are. taken into 
a still more beautifully furnished room, and you have a still more 
delightful conversation about fishing, or gold, or yachting, or any 
other subject except that which you wish to talk about. Eventually, 
when you say that there is some technical information that you 
want, you are taken along more corridors which get more and more 
shabby, until in the end, you find yourself in a dirty little room, 
overlooking the machine shop, and you are met by a hard worked 
man in his shirt sleeves, who can really give you the information 
you want. I have, of course, grossly exaggerated ordinary practice, 
but even when the proceedure which I have mentioned is much 
milder, I suspect the organization, because I realize that sooner or 
later I shall have to pay for the Turkey carpets and roll top desks. 

The type of organization that really appeals to me and I am sure 
to most Consulting Engineers is that, when you write and ask for 
information, a thoroughly competent technical man cal's to see 
you; who can tell you exactly what you want to know, and fre- 
quently tactfully teaches you a great many things that you do not 
know. I recently had an experience of this sort when I required 
some rather unusual plant. The technical man called to see me, 
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and in a few minutes gave me nearly all the information I required. 
He then said, ‘“‘ We have a piece of plant of similar character at 
work on the outskirts of London, and if you like I can, of course, 
arrange for a car to take you to the works, but it is much quicker 
to go by tube to so and so, where we can get a bus which passes 
the works, and if you have a little while to spare, we could go now, 
as I have obtained the consent of the works in order to inspect the 
plant.” This struck me as being the height of efficiency, as in a 
very short time I not only had all the information I required, but 
actually saw the plant at work, and I knew that costs were being 
very .much more carefully checked and, therefore, the article 
which I wished to buy was cheaper than if a Rolls-Royce car had 
been sent for me and much time wasted. 

You may think that I am wandering from the subject, but to my 
mind the advice of the Production Engineer should be continually 
sought right through the process, from the time that the order is 
received until the time that the plant is delivered and erected, 
because I am sure that he will continually be able to see where 
small savings can be made, right along the chain. I believe that 
this Institution has a great future in front of it, and will be of the 
greatest posible assistance to the National effort, but in my 
opinion it must continually focus the limelight on any unnecessary 
expenditure, wherever it may occur throughout the whole chain 
of operations. I have great pleasure in proposing the toast of 
“The Institution of Production Engineers and its President.” 

Str HerBert Avstin :—Col. Restler and Gentlemen. I am 
thankful for the very kind references you made to me personally 
and to the work that I am doing, but I want to take advantage of 
the opportunity on this occasion (and I suppose the President of 
the Institution is allowed a little liberty at times), because I have 
come here to talk to you in a pleasant way rather than to deliver 
a set address. 

I want first to congratulate the Institution on its progress. 
I can do that with a clear conscience because I know that I have 
done practically nothing towards it: therefore, that entitles me 
to give credit where credit is due. [I remember in 1929 when I was 
your guest I said something that was not very well appreciated. 
I think I laid stress on the fact that in my opinion there were 
rather too many institutions being created that might lead to a 
great deal of overlapping. That was pessimism which is rather 
foreign to my nature, because, whatever other faults I have, I am 
certainly not pessimistic. It is evident that I did not reckon with 
the forces behind the creation of this particular Institution. At 
that time I believe you had only 300 members, and from that 
particular date up to the present the number has grown to just 
over 800. That is a most satisfactory growth. It would perhaps 
be unreasonable to suggest that you yet have all the production 
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engineers in the country as members of your Institution. I do not 
think that is the position: at any rate, I hope not, because as a 
matter of fact I think the work of the production engineer as we 
now understand it in this country is not a very ancient method of 
controlling work in a factory. In the old days (well within the 
memory of all of us) production engineers as such, and with that 
particular title, did not exist in this country. The General Manager 
was a man whose duties to-day have been divided up into three 
sections. I would not like to suggest at the moment that the 
production engineer came from the United States: far too many 
things come from there, and, as a matter of fact, the engineer in 
the American factory is one who deals with design and with tech- 
nical matters, whereas on this side we call them production 
engineers who deal with the managerial side. Therefore, the word 
could hardly have come from the United States. 

In the period which I have been mentioning, from 1929 to the 
present date, the annual income of the Institution has grown from 
£500 a year to £1,800. That is a very satisfactory increase when 
we hear every day, every week and every month that there is no 
money about in the country and that nobody is prospering. 
Evidently the Institution bas had its fair share of prosperity. We 
have also been able to increase our Local Sections. In 1929 there 
were only London, Coventry and Birmingham. This number has 
now been extended to seven with the addition of Manchester, 
Luton, Glasgow and Ipswich. There is no doubt that the Institu- 
tions which have progressed the most are those which have created 
centres in various parts of the country. It is obvious that an 
Institution of this kind cannot prosper unless the members take a 
direct interest and attend the various meetings and the various 
social entertainments connected with the Institution. That is the 
way in which the Institution will have to progress in the future. 
Other Sections must be created, because production generally in 
this country is still very largely in the Midlands and the North 
in spite of the fact, as has been proved in the last few years, that 
the very large proportion of the increase in productive capacity is 
going south-east of a line drawn from the Wash to Portsmouth. 
It is a peculiar thing, but it is rapidly getting to that area, yet 
while there is no doubt that the London Section of this Institution 
will always be the largest and most important, still 1 am confident 
that if the Institution is going to make the progress we hope for 
we must foster more Local Centres. 

It is interesting to me to remember that in the Austin Motor 
Co. we had installed a Production Manager as early as 1913. That 
is quite ancient, really, in the history of production engineers. 
We also had what has become very popular (in fact, it is an absolute 
necessity)—we had a chief inspector, and ever since that date we 
have made the chief inspector a man who is able to condemn any- 
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thing which is faulty without any influence from anybody else ; 
who is in a position to condemn something and say it is wrong, 
without fear. If you want a chief inspector to work under best 
conditions you have to give him that particular power. 


Going back on my point that production engineers are rather a 
modern creation, it is just as well perhaps to mention what are the 
chief requirements of a production engineer in a modern engineering 
factory. In my point of view his duties and his work are very 
largely of an organizing character. I think if you had to separate 
organizing ability from engineering knowledge I should choose the 
man with organizing ability. I do not wish to cast any reflections 
or minimize the necessity for engineering ability in a production 
engineer, but I do say that if he were a very clever engineer without 
organizing ability he would be more likely to be a failure generally 
than if he were a good organizer with a less knowledge of engineer- 
ing. That of course is a matter of experience, although I think I 
am correct in making that assertion. 


Let us look on the duties and the work of a production engineer, 
and put them down to some extent in the order in which I would 
place their value. 

First, a production engineer must have a programme to start 
with. It would be ridiculous to imagine that you put in a pro- 
duction engineer and let him make his own programme. That 
would not be the right way to start. Somebody creates the pro- 
gramme. The first thing an engineer would be expected to do 
would be to have his programme complete on time. Time becomes 
a very essential part of production to-day. So many things that 
we are engaged on making have a season, and I put down the com- 
pletion of his programme in time as the first essential feature of 
his work. Then I put down the second item, that the quality must 
be maintained. We all know that we can get a job done on time, 
but when it has to go past the inspector it may not be so good as 
we should have made it. That is one ofthe big essentials with 
production engineers ; they must see that the quality of the article 
being made is maintained. 


Then I would put as No. 3, that the cost must not exceed a pre- 
determined figure. You think, of course, that I am hedging this 
production engineer around with a lot of difficulties, but it is as 
well to have these things in mind when you start out on a year’s 
work. Keeping your cost within a pre-determined figure is really 
becoming more and more important, because at the finish you have 
got to meet competition, and if you do not want to meet a lot of 
dissatisfied shareholders you have to make the article at a certain 
price, and I can assure you I would far rather meet a man who has 
bought a motor-car and is not altogether satisfied with it than I 
would meet a lot of shareholders who are not receiving any divi- 
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dends, and to whom I cannot make a promise that the next year’s 
dividend will make up for the year that has just passed without one. 

I say also that it would be necessary for the production engineer 
to be in close and amicable touch with the Designs and Costs Office. 
I noted particularly the remarks of Col. Restler about the Costs 
Office and that it should not dictate to the production engineer. 
I agree. It should not be necessary for a Costs Office to have 
control of an engineer. On the other hand, if the production 
engineer removes himself and his staff from regular and definite 
contact with the Costs Office he will probably lose the best friend 
he has in the organization: he must establish a pleasant, amiable 
condition with that very important department. 


Then comes the question of design. The production engineer 
ought to keep in close amicable touch with the chief designer. The 
designs man in some organizations is sometimes a little tin god. 
Sometimes that position is almost justified. We know of very 
wonderful designs : we know of bad ones too. In any case, your 
successful production engineer ought to be very friendly with the 
Designs Office and Designs Staff. He does not need to go and do 
his work for him, because the chief designer, if he is worth his salt 
would tell him that it is his job; but hints and help, amicable 
explanation of the troubles one side or the other, mean successful 
results, and therefore I say that those two departments in particular 
should work in close unison. 


Then I think the Production Engineer should have a broad, open 
mind when he gets into trouble, and have courage to ask others for 
help, and admit a fault when he knows that he has made one. He 
should not attempt to hide behind his fault or demand a change 
in design in order to be able to get out of his difficulty. Find out 
what it is and put it right; do not try to cover up the difficulty 
by getting the design altered. There is an awful lot of that going 
on in engineering to-day in this country, making a wrong effort to 
get rid of atrouble. I think that it is up to members and production 
engineers of this Institution to take the right attitude in matters 
of that kind, and to follow along sensible lines. 

The next item in his qualifications is the fact that he ought to 
be able to look ahead, not only fér the good of the works of the 
company by whom he is employed, but for his own peace of mind. 
There is no sense in waiting until the last minute; you have to 
look ahead and make provision for difficulties that you expect may 
occur ; you must cultivate the ability to look ahead. 

Then, gentlemen, I have another point: a strong, forceful 
character, with ability to command respect from all his staff. 
That is necessary because in these days, whatever you may think 
and however you may be satisfied with your own condition, you 
will find that there is somebody either outside or inside who makes 
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it necessary for you to keep on your tip-toes. The Americans 
have a brutal way of doing that sort of thing. I heard of one of 
the big American motor companies who have large works in South 
America, and the practice they had was to send a man there for 
six months to take charge of sales and service. They would take 
the results of the efforts of a previous man, and they would tell the 
new man that he must sell 50 per cent. more and he would be given 
six months to do the work. If he sold 50 per cent. more they might 
keep him on. If his sales were less they would simply send some- 
body else at the end of the six months to take his place without 
any notice. It is not a pleasant way, but it is the way that 
Americans have of keeping everyone on their staff on tip-toe. 

Those are seven points. You might think that that is quite 
enough : it is, and it should be. But I think we could find many 
other qualifications that production engineers ought to have. You 
might think ‘ That is quite a good list. If I am able to comply 
with all those conditions, what salary are you going to pay me? ”’ 
That of course would be a different matter, but we know of cases 
where production engineers are getting high salaries: anything 
from £5,000 to £10,000 a year is not an impossible salary for a 
production engineer to ask for. 


There is no doubt about it that if anybody in this country 
wanted a production engineer with the qualifications which I have 
mentioned he would have a certain amount of difficulty in finding 
many capable of justifying the salary of £5,000 a year, but there 
are a large number of production engineers in America, where the 
results demanded are very severe, getting more than £5,000 a year. 
I say that because I feel that to-day we must realize our possibilities 
just as much as we do to see that our ability iskept up to concert pitch. 


I do not know what else you would like me to say. I hate to 
hide behind the fact that I am at the present moment ten minutes 
over my time and am afraid I have taken undue advantage of my 
position, because if it were any other member of the Institution 
who were to dare to take ten ninutes over his time, as Chairman 
of this gathering I should have to use this hammer and ask him 
to sit down. 

I want to assure you of this, that I am very much interested in 
the welfare of this particular institution, not because I think, even 
to-day, that we have not got enough institutions, but because I 
feel that the men who are members of this Institution, coupled with 
the other production engineers who have not yet joined, are a most 
important class and one that should be encouraged, assisted and 
helped by every possible means to improve their ability, knowledge, 
and their determination to make good. Therefore I would like at 
this particular moment to apologize to you for the very little I have 
been able to do in the past year as your President. It is no use 
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blaming me, because I could not have done otherwise, but the 
desire is still there. I have come this evening because I felt I might 
say a few words that would be worth while, and at any rate to make 
my excuses and to wish the Institution of Production Engineers 
every possible success in the coming year. I have reason for saying 
that because I do believe that we are entering on a better period. 
If the conditions operating in the motor trade are any criterion, 
any guide as to what is happening, I can assure you that they are 
so good at the moment that we are entirely surprised ourselves 
with the large number of sales that we are making and the great 
interest that is being taken in the trade. Our own sales are up on 
the home market something like 70-80 per cent. to what they were 
last year, and our export sales are nearly double. 


It has given me very great pleasure to come here and also to 
agree to be your President for the coming year. 


Mr. 8. CarLton SmitH (Chairman of Council) : In a few minutes 
I shall ask you to rise to the toast of ‘‘ Our Guests,” to their health 
and prosperity. Before doing so, I must say that it is good tu wel- 
come such a large gathering and also to look forward to the years 
to come when we shall look back on to-night as the time when we 
met in comparatively small numbers. We have the assurance, with 
Sir Herbert Austin as our President, that the Institution of Pro- 
duction Engineers is doing great and good work, and filling a real 
need. Some years ago, Sir Herbert put a searching question to 
himself and to us as to whether there was not too much overlapping 
of interests and energy in these days, and whether we were wise 
in maintaining a separate identity when so many other engineering 
institutions existed. 


It was both wise and right for that question to be put to us, but 
I believe that the answer is equally satisfactory—in the results of 
the work of our Institution. And yet, when we view with pride 
and pleasure our top table to-night adorned by our guests, witb all 
the sprigs from the top table representing the various sections of 
our Institution (Birmingham, Coventry, Eastern Counties, Glasgow, 
London, Luton, Bedford and District, Manchester), one cannot 
help trying to discern the big thought that was in Sir Herbert’s 
mind, when he put that question. Was it not perhaps that ‘“ union 
is strength ’’ and that if all engineers were to join together, that 
if all the sprig-tables each represented one of the existing engineer- 
ing institutions, with one long top table seating all their guests, 
then—why, even the Albert Hall would not hold us, and what a 
power in the land, what a power for Empire, what a power in the 
world the engineers would form. But even when the engineers 
meet in a gargantuan stadium, the production engineers will fill, 
and go on filling, more and more of the sprigs from that vast table. 
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In proposing this toast, I have to acknowledge a graceful, un- 
spoken compliment that our guests have paid to our Institution. 
They are men whose names are known at home, in works, on the 
road, at sea, and abroad. They have many important engagements, 
and they have shown us by their presence that they have decided 
that this is their most important engagement. In return, I would 
like to pay them a compliment—a deserved one—and I will preface 
it by a story of a certain committee who, once upon a time, were 
assembled to decide upon the guests to be invited to their annual 
meeting. One ambitious member proposed that they should ask 
the Prime Minister, another—an Archbishop. A third objected, * If 
you really want a big gun, a real noise, it is not an Archbishop you 
want, it’s a CANON.” A fourth member, who was an ordnance 
engineer, remarked that he had always found that the bigger the 
gun, the bigger the bore. An automobile engineer remarked that 
it invariably followed that the longer the spoke, the bigger the 
tyre. Well, gentlemen, there was no differing on our committee. 
It was a unanimous decision that our visitors to-night are the very 
men who are most closely associated with our Institution in mind, in 
heart, and in endeavour. That is the compliment: I have to pay 
to them. They are well known to you, and need no introduction, 
but I must make some brief reference to our appreciation of their 
kinship to our Institution. Here, may I read a telegram from Sir 
Walter Kent who had accepted, but is suddenly prevented, from 
coming by indisposition. We all wish him a speedy recovery, and 
I am sure it is your wish that we send him this message from this 
meeting. I sometimes wonder if Sir Walter Kent realises what a 
source of inspiration and solid wall of support he has provided for 
our Institution. We realise it, and the Luton, Bedford and District 
Section have in particular good reason for acknowledging the 
far-reaching import of his influence, his sympathy, and his timely 
help whenever it has been required. Mr. Tom Thornycroft. If ever 
there was a visitor who needs no introduction. Our President of 
yesterday. Everyone and every product that bears the name of 
Thornycroft stands for strength of mind, of physique, of structure 
and of purpose, not only strength but speed on land and water. 
But the better your strength and speed the more is expected of 
you. Tom Thornycroft, our President of yesterday, our guest 
to-night, our member to-morrow. Colonel Restler, you are not 
only a consulting engineer who is worth consulting, but also Presi- 
dent of a companion institution, the Institution of Engineers-in- 
Charge. We give the heartiest and warmest possible welcome to 
the President of a companion institution. He has already addressed 
you and nothing I can add can improve the opinion you have 
already formed of Colonel Restler. 

Dr. Morley, chief inspector of the Board of Education. Well, 
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gentlemen, when you think of the millions that are spent on edu- 
cation, you will know that he has a real big job. You ought to be 
only too thankful that we have someone like Dr. Morley to look 
after this expenditure. In addition to his other activities, he has 
found time to be of help to our Institutién in matters of education, 
to be a member of our Advisory Committee to the City and Guilds 
of London Institute, to give valuable assistance in our decisions 
on the syllabus of studies for examinations and qualifications for 
membership of our Institution. 


Mr. Gordon Lee, of the Ministry of Labour. I cannot refer to 
Mr. Lee without mentioning another activity of our Institution 
and the splendid work he is doing in conjunction with Mr. Ferguson 
and Mr. Davis, of the Headmasters’ Employment Association. It 
is a fine work to place boys on the first step of the right ladder on 
completion of their secondary education, and the scheme is working 
splendidly in co-operation with engineering employers. Speaking 
from my personal experience, whenever we have asked for appren- 
tices they have been sent, each one has been engaged, and every 
one has been a success. 

Mr. C. E. Allen, editor of ‘‘ Machinery,” and Mr. S. C. Summer, 
of the ‘‘ Machinist,’’ both representing the technical Press, and I 
need not remind you of the value of the engineering data and 
reports, the descriptions of latest developments, information on 
machines, tools and equipments that are prepared for us timely 
and up-to-date. Besides which, they collaborate in many ways 
which are admittedly good for the Institution and for production 
engineers in general. Meeting Mr. C. E. Allen to-night brings back 
a recollection of the time before we had a Section of the Institution 
in Luton and Bedford. I used to attend the meetings in London 
or Coventry as being the nearest centres. One night in Coventry, 
after a long meeting, we went to the home of Mr. George Hey, who 
was a very early member of our Institution. There we continued 
the discussion and by four o’clock in the morning we had econo- 
mically solved the problems of industrial depression and unemploy- 
ment, decided to retain a strong government but without a Parlia- 
ment, and all on half the expense of the last election! At that 
stage Mrs. Hey kindly brought in a steaming dish of eggs and bacon. 
We were not sure whether we were early for breakfast or late for 
supper, but it tasted better than either. 

Mr. Herbert Syrett, our solicitor. Gentlemen, most of you sit 
on committees and are motorists in addition. Need I ask you if 
you appreciate someone who will keep you always on the right side 
of the law. Mr. Syrett is not an ordinary solicitor—he is a gentle- 
man with a life’s experience. He has many decorations and gifts 
in addition to his own natural and charming gifts. 

Mr. Appleby, our auditor. If any of us are fortunate enough to 
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have an income we know the importance of figures, and the accounts 
presented to you to-night at the annual general meeting speak for 
the work done by Mr. Appleby. The annual meeting was conducted 
quietly and quickly by our President, and the figures are right. 


Mr. Hughes, our advertising manager. There is a saying—“ It 
pays to advertise.” As a technical institution we do very little 
advertising, but in these days, to misquote an old adage, ‘“ necessity 
is the mother of advertising,’ and we know no more capable and 
gifted hands than those of Mr. Hughes. 


And now, gentlemen, an after-dinner story—of a little girl who 
said to her “ nursie”’ in the morning: ‘‘ Mummie away last night, 
so me slept with daddie.”’ Nursie said, “‘ You must learn to speak 
correctly, that is not right—ZJ slept with daddie.’’ That story makes 
one realise the importance of choosing the right words, and I hope 
that I have done so sufficiently to ask you now to rise and drink 
a bumper to—‘ OUR GUESTS!” 


Mr. Tom THorNycrort: Mr. Chairman and Gentlemen, I should 
like to thank you for the very kind way in which you drank the 
health of the guests, and to say that from my point of view it is 
a really great pleasure to come here. I believe honestly, from the 
bottom of my heart, that this is a coming institution, in fact, one 
can say it has already arrived. In the past I do not think that the 
production man has had quite his fair show. I rather agree with 
Colonel Restler when he said that if you want to buy anything, 
you have to first get past the gateman, and then after passing 
various officials and wading through thick pile carpets, you finally 
find the man who really does the job and who, until lately, has 
barely had his proper reward. The Institution of Production 
Engineers is now going to see that all this is improved, and I believe 
that we now know what a production engineer should be from the 
wonderful description given by your president, when he brought 
this out with many important points. 





We are so co-related with each other—the production engineer, 
the designer, the salesman, and the consumer—that we must work 
absolutely together, otherwise we cannot get the best out of the 
modern machinery and organisations that we now have at our 


beck and call. 


We now come to an interesting question. Why do we produce ? 
Why do we want to produce anything? It is really to produce 
happiness and comfort for mankind. This reminds me of one of 
the sentiments that are given before the dinners of the Smetonian 
Society, which society is formed of some of the older members of 
the Institution of Civil Engineers. This sentiment, which is given 
out before the dinner, is as follows : 
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“ Here’s to the waterworks, both public and 
private, that conduce to the happiness and 
comfort of mankind.”’ 


This should, I think, appeal to Colonel Restler, as I believe he 
has been intimately connected with: waterworks most of his life. 

We have to do what we believe is right to produce happiness 
and comfort, and the proper way to produce this happiness is to 
be as efficient as we can in our particular calling. A lot of people 
get mixed up regarding what efficiency is. The whole world at the 
present time is in a most peculiar state, and I think that this is 
what has made the various aspects of efficiency become so com- 
plicated. 

I was at a very interesting conference a fortnight ago at the 
League of Industry in Leamington, which organization, if you 
ever come across it, I should recommend you to look into, although 
at first I doubted whether it was really good. At the conference 
of the League of Industry 90 per cent. of the members were what 
are called working men. You are not called a working man by some 
people unless you are paid by the hour. I think all of us are working 
men although we may be paid by the year, or we may not be paid 
at all. At the League conference I heard a great many home truths, 
nearly as many as our chairman gave us to-night, and I believe 
that we should all try to work together and see what is the ultimate 
efficiency of everything. I was struck by a most interesting lecture 
given by a professor of economics from Cambridge. I have always 
doubted professors of economics before, as they usually have a 
marvellous solution for everything. This man had no solution. He 
told us what was happening, but he could not say at present what 
would make the world go properly. 

In your Institution journal for this month I have been reading 
that in America they have been studying what may happen in 
industry. I am afraid it is not very hopeful, but I think if we put 
our backs to the wall and say that we are not going to be pushed 
back but we are going ahead, and that we are all going to work 
together in a most efficient way, we shall not have those.twenty 
million people out of work within two years, as prophesiejl by the 
American investigators. 

There is an argument that if we are so efficient, we shall make 
so much that nobody will be able to buy it. I do not believe that 
is true, for the reason that if we make things cheap enough, nearly 
everybody will be able to buy all they want, although I think that 
a great many people want too much complication, and that they 
will be happier with a far more simple life. 

I maintain that. we must go in for efficiency in everything. We 
shall then, I believe, come to a shorter working day. Sir Herbert 
Austin does not agree. But if you have a shorter working day, then 
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you must have enough intelligence to use your leisure, which at 
present very few people have. 

I am afraid I am rather digressing from thanking Mr. Carlton 
Smith for proposing the toast in such a charming manner, and 
have given you rather a lecture on the League of Industry, but I 
have been very impressed by the possibilities of this organisation, 
and believe that it can do a lot of good in making us see a great 
many truths and so realise that, within reason, we are not nearly 
good enough at our jobs. We must, therefore, decide to do our 
jobs better and with more efficiency, and so attain that degree of 
comfort and happiness that I have already spoken of. 

Mr. Wo. Pate (President, Glasgow Section): My appearance 
on the programme is a last minute one, but fortunately the task 
has been rendered very simple by the remarks of our Chairman 
earlier in the proceedings. It is my function to propose that we 
should in proper manner show our appreciation of Sir Herbert 
Austin’s presence with us to-night. He has made excuses for not 
devoting more time to our Institution. I should like in your name 
to assure Sir Herbert that it did not require any active support ; 
it was quite sufficient for us that his interest and sympathy were 
in our work. He is himself a living example of what can be done 
by perseverance and by the application of the very essential and 
almost elementary qualities that a production engineer must have. 
With his permission I am going to add No. 8 to his list of require- 
ments, again using his own word, and that is optimism. If there 
is any quality that has marked his very remarkable career more 
than another it is his optimism combined with grit; under any 
circumstances he will win through. To us I think it is sufficient 
encouragement that towards the end of a busy week he has found 
time to come here and to grace our table. I wish you to join with 
me in showing to him that the time has been well spent, that we 
have profited by what he has said in setting for us a standard, and 
that he need have no misgiving because he has not given more time 
to the Institution. Will you please, in the customary way, show 
by acclamation that we have appreciated very much his presence 
here to-night and the manner in which he has carried out the duties 
of Chairman ?—(Loud applause). 

Mr. R. H. Hutcurnson :—There is a duty which I feel that the 
evening could not be allowed to pass without my performing— 
there are really two duties, but I will deal with the secondary 
one first. 

I was one of the early members of this Institution and may say, 
without fear of contradiction, that I was one of the first members 
who saw the niche that this Institution would fill. As such it 
seemed to devolve upon me to put some people right at different 
times, and various speakers to-night must have heard of that, 
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because I have been asked by wireless to correct some of them. 

Our President in his remarks confined himself to a reference to 
Production Engineers—that is, those who hold the titular position 
of Production Engineer. I think we have all by now come to 
understand that the work of the Production Engineer really starts 
from the winning of the raw material, its conversion into workable 
stock, as well as the actual manufacture of the finished article. 
That is, they cover every process of production. His suggestion 
that many production engineers should be getting from £5,000 to 
£10,000 a year will, I am sure, cheer us all immensely. Probably 
I am in a rather more fortunate position than many of you, in 
that I have my Managing Director sitting at my side, and I feel 
sure that he is only wondering which of the two sums I should 
be paid. 

Then again, our Past-President, Mr. Thornycroft, in his en- 
thusiasm in replying to the toast, quite forgot to mention the fact 
that when he gets home to-night he is really going to sign and 
send off by the first post in the morning, that form of application 
for membership that he has carried around in his pocket for the 
last two years. It is not because he has not the Institution at 
heart—I know that he has. 


Another duty that I have to perform is to say a few words about 
our General Secretary. It is not so long ago since we only had an 
Honorary Secretary—and I know we are all delighted to see Mr. 
Ball here as an ordinary member of the Institution this evening— 
for many of us remember the very marvellous way he fulfilled that 
arduous position. But it was obvious that if the Institution was 
to grow it was necessary for us to have more than an Honorary 
Secretary—that is, a full-time Secretary. There was grave doubt 
in the minds of some members of the Council as to whether we 
could possibly afford a secretary. We had a Council meeting, and 
the Council to a man agreed to guarantee the deficiency between 
our available funds at that time and the necessary expenditure 
for a number of years which might be incurred by the engagement 
of a General Secretary. Suffice it to say that we have never had 
to live up to that guarantee or subscribe a penny. We advertised 
for a secretary, and we all know new how extremely fortunate we 
were in our selection of Mr. Hazleton—who, I believe, really knew 
quite a lot about the Institution, and, being a man of good sense, 
realised what the future held for it since he consented to link his 
fortunes with ours. I referred to the fact that we have never had 
to contribute anything towards the guarantee, and I honestly 
believe that it is solely due to Mr. Hazleton’s work that we have 
never had to do so. From the moment he linked up with the 
Institution, he has thrown himself into the work heart and soul, 
even to the extent of getting quite a mechanical mind. 
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I do want to impress upon you all that we have heard this evening 
of the development of the Institution (and every word of it is true), 
hardly expresses the actual development. 

As we look round this table to-night and see the gentlemen who 
are members—those who have not come into the Institution for 
what they can get out of it to-day but who have joined it because 
they realise that they are doing a pioneer work for the good of our 
country and for the good of the industry in production engineering 
—those are the people who are with us to-night, and every year we 
get more stable and our foundations get more solid. The one who 
is largely responsible for that by his activity, his energy, and his 
absolute honesty of purpose, is our General Secretary. I would 
ask you, with your permission, Mr. President, to rise and drink a 
real bumper and deserved toast to Mr. Hazleton, our General 
Secretary. 

Mr. Hazueton :—Mr. Hutchinson began by correcting nearly all 
the previous speakers. It is my duty to correct him. He kindly 
gave me credit which is certainly not mine at all. The credit for 
the growth and development and the increasing strength of the 
Institution is yours, 














